###### Strengths and limitations of this study

-   The marketing claims of complementary and alternative medicine practitioners are understudied, and given the popularity of such practitioners, it is in the public interest to better understand these claims.

-   The public health burden caused by asthma and allergies is significant, and understanding the frequency and types of related interventions offered by alternative practitioners can help to determine what public health benefit and/or harm accrues.

-   Owing to the straightforward methods and manner in which the relevant claims, services and products are represented on the studied websites, there was little need for coders to make subjective interpretations of website content; this increases the reliability of the results.

-   Limitations of the study include a regional restriction to Canada, an English language bias, a restriction to studying only four types of alternative practitioners, an inability to search image-based text on websites due to the use of automated domain searches, an approach that does not allow more complex comparisons between jurisdictions with different regulatory frameworks, and an inability to measure the public exposure of each website.

Introduction {#s1}
============

Complementary and alternative medicine (CAM) is popular in Canada. Government data from 2008 indicate that over 70% of Canadians use some form of CAM.[@R1] In 2006, a study found that the most popular CAM providers in Canada were chiropractors (40% of Canadians use during their lifetimes), acupuncturists (17%), naturopaths (9%) and homeopaths (9%).[@R2] American data suggest that in 2012 Americans spent ∼\$30.2 billion on CAM, with adults spending an average of \$514 on CAM practitioner visits, supplements and self-care approaches.[@R3] CAM clinics are abundant in each major Canadian metropolitan centre and many of those clinics engage in advertising online.

CAM practitioners are increasingly being framed as potential primary care providers.[@R4] [@R5] The scope of conditions claimed to be treatable by CAM providers can be very broad, and interventions are often presented as scientifically legitimate.[@R6] This has resulted in controversy over policy. In Australia, for example, misleading claims by chiropractors have resulted in widespread calls to dismantle the Chiropractic Board of Australia for its failure to police its members;[@R9] here in Canada, the ability of naturopaths to effectively self-regulate has recently been questioned.[@R13]

Claims by CAM providers as to the ability to diagnose and treat allergy and asthma are understudied. A 2011 study found that allergy testing and treatment were the most common interventions advertised on Canadian naturopath clinic websites.[@R7] Allergy and asthma present a significant public health challenge in Canada.[@R14] Allergies affect over a third of the present adolescent population,[@R15] [@R16] and asthma affects about 10--15% while being the most common chronic childhood condition resulting in healthcare usage.[@R17] Indeed, asthma inflicts a heavy economic burden of tens to hundreds of millions of dollars per province per year, depending on the province.[@R14] Canadian data on the economic costs of allergy are somewhat lacking, but costs are almost certainly very high. In the USA, a 2013 study estimated the economic cost of childhood food allergy alone at \$24.8 billion per year.[@R18] A similar 2014 study of all allergic diseases in the European Union estimated an annual cost of between €55 and €151 billion.[@R19] Given the high public health burden of these conditions, it is important to ensure that effective, evidence-based interventions are systematically offered to the public.

The popular press and social media have contributed to widespread beliefs regarding the existence of common sensitivities to foods like gluten,[@R20] [@R21] even though 'sensitivity' is, from a clinical perspective, an undefined and ambiguous term. Given the rising incidence and profile of allergies and asthma,[@R22] it is no surprise that CAM practitioners have successfully catered to these conditions. Many online advertisements claim that chiropractors, naturopaths, acupuncturists and homeopaths can diagnose and treat allergy, sensitivity and asthma. Clinic websites present a valuable opportunity to investigate the frequency at which CAM providers engage in such advertisement, as well as the claims they make. In this study, we analysed the advertising content of 392 Canadian CAM clinic websites in order to determine what kinds of claims were made about allergy and asthma and their frequency.

Methods {#s2}
=======

In order to build a sample of CAM practitioners\' websites for analysis, the top 10 most populous Canadian metropolitan areas were selected according to 2015 data from Statistics Canada. Quebec City was excluded from the study due to an abundance of strictly French language clinic websites that would have caused coding issues. Google searches were then performed using the web tool ISearchFrom.com in order to emulate searching from each respective city, and to remove the geographical search biases that would normally arise given the actual location of the searcher (Edmonton, Alberta). This tool also disabled Google\'s personalised results functionality, ensuring generalisable findings. Search terms were of the form (city practitioner), for example, Toronto chiropractor, Calgary naturopath, Vancouver homeopath, Hamilton acupuncturist, etc.

Search result websites were then collected. Given the 10 metropolitan areas, four disciplines and our commitment to finding the top 10 clinic results for each search, a final sample of 400 search results was collected between March and April of 2016. Only links to clinics or practitioner websites were included (colleges and regulatory bodies were excluded). Advertisements were excluded. Google presented three Google Maps business results at the top of each search; results from these were included if they included a link to a clinic or practitioner website. Websites for practitioners or clinics from countries other than Canada were excluded, but Canadian clinic websites from cities other than the search city were included. Duplicate links to the same web domain were excluded in the same search, but were not excluded across different searches; this is because the study was designed to focus on what people are actually exposed to when searching. Eight sets of website duplicates were found, meaning there were 392 unique websites. Duplicates were counted twice in data analysis.

Once the list of domains was collected, websites were analysed between April and June 2016, using Google domain search to look for instances of the terms sensitivity, allergy and asthma. For example: allergy site: backinbalanceclinic.com. Google stemming technology automatically incudes instances of similar words to the search term: for example, allergic, allergen. Owing to the nature of the Google search analysis, unsearchable text, such as text embedded in image form, was excluded.

Results of domain searches were then analysed to determine: (1) whether asthma, allergy or sensitivity was mentioned; (2) whether claims were made as to the ability to diagnose these conditions; (3) whether claims were made as to the ability to treat these conditions (eg, "The naturopaths at our clinic treat allergies", no explicit statement as to the treatment working is required in this instance); and (4) whether statements were made about the efficacy of the CAM practices in treating these conditions (eg, "Homeopathy works for asthma", no explicit statement as to the clinic actually offering the intervention is required in this instance). Commonly, a single statement would constitute both a claim of treatment and a claim of efficacy (eg, "We can treat allergies with chiropractic, which has been shown to work"). Excerpts were copied for the purpose of sharing qualitative examples.

Coding required limited subjective interpretation, but in order to assess accuracy we had a Health Law Institute associate with no prior connection to the study design perform basic quality assurance on five coding samples, resulting in 100% accuracy. The data were collected in Microsoft Excel; no complex statistical analysis was undertaken, and analysis was limited to conversion to various percentages.

Results {#s3}
=======

Our results show that a significant portion of CAM clinics studied advertised services relating to the diagnosis and/or the treatment of allergy and/or asthma. Of the four disciplines studied, naturopath clinic websites have the highest rates of advertising at least one of diagnosis, treatment or efficacy for allergy or sensitivity (85%) and asthma (64%), followed by acupuncturists (68% and 53%, respectively), homeopaths (60% and 54%) and chiropractors (33% and 38%). [Tables 1](#BMJOPEN2016014028TB1){ref-type="table"} and [2](#BMJOPEN2016014028TB2){ref-type="table"} and [figures 1](#BMJOPEN2016014028F1){ref-type="fig"} and [2](#BMJOPEN2016014028F2){ref-type="fig"} show these data.

###### 

Findings by clinic category, numerical counts and total percentages

                             Total percentages   Chiropractor   Naturopath   Homeopath   Acupuncturist                       
  -------------------------- ------------------- -------------- ------------ ----------- --------------- ---- ---- ---- ---- -----
  Allergy mention            67.50               32.50          55           45          85              15   69   31   61   39
  Allergy diagnosis          25.25               74.75          11           89          65              35   22   78   3    97
  Allergy treatment          56.25               43.75          30           70          75              25   62   38   58   42
  Efficacy for allergy       18.00               82.00          6            94          29              71   23   77   14   86
  Sensitivity mention        37.50               62.50          48           52          73              27   24   76   5    95
  Sensitivity diagnosis      17.50               82.50          2            98          53              47   14   86   1    99
  Sensitivity treatment      12.00               88.00          3            97          34              66   9    91   2    98
  Efficacy for sensitivity   2.50                97.50          0            100         7               93   3    97   0    100
  Asthma mention             60.75               39.25          56           44          74              26   57   43   56   44
  Asthma diagnosis           2.50                97.50          3            97          5               95   2    98   0    100
  Asthma treatment           52.00               48.00          38           62          63              37   53   47   54   46
  Efficacy for asthma        13.00               87.00          10           90          14              86   16   84   12   88

###### 

Percentage of websites claiming at least one of diagnosis, treatment or efficacy for allergy/sensitivity or asthma, by clinic category

  Clinic category   Allergy or sensitivity   Asthma
  ----------------- ------------------------ --------
  Chiropractor      33                       38
  Naturopath        85                       64
  Homeopath         60                       54
  Acupuncturist     68                       53

![Percentage of CAM clinic websites making specific mentions or claims. For all website content categories except 'efficacy for asthma', naturopaths have the highest rate of mention or claim. Blue=chiropractors; orange=naturopaths; yellow=homeopaths; grey=acupuncturists. CAM, complementary and alternative medicine.](bmjopen2016014028f01){#BMJOPEN2016014028F1}

![Percentage of alternative medicine clinic websites advertising at least one of diagnosis, treatment or efficacy for allergy/sensitivity or asthma. Presenting the data in this way demonstrates that the Canadian naturopath, homeopath and acupuncturist websites studied have \>50% rates of making at least one health-related claim for both allergy/sensitivity and asthma. Blue=chiropractors; orange=naturopaths; grey=homeopaths; yellow=acupuncturists.](bmjopen2016014028f02){#BMJOPEN2016014028F2}

In addition, data were arranged by search city, as shown in [tables 3](#BMJOPEN2016014028TB3){ref-type="table"} and [4](#BMJOPEN2016014028TB4){ref-type="table"}. Clinic websites derived from Vancouver search results had the highest frequency of claims relating to at least one of diagnosis, treatment or efficacy for both allergy/sensitivity (72.50%) and asthma (62.50%). London, Ontario, had the lowest frequency of the same for both allergy/sensitivity (50%) and asthma (40%---tied with Winnipeg).

###### 

Findings by search city

                             Calgary (%)   Edmonton (%)   Hamilton (%)   Kitchener (%)   London (%)                                 
  -------------------------- ------------- -------------- -------------- --------------- ------------ ------- ------ ------- ------ -------
  Allergy mention            67.5          32.5           75.0           25.0            65.0         35.0    75.0   25.0    55.0   45.0
  Allergy diagnosis          32.5          67.5           32.5           67.5            17.5         82.5    30.0   70.0    20.0   80.0
  Allergy treatment          60.0          42.5           57.5           42.5            55.0         45.0    52.5   47.5    50.0   50.0
  Efficacy for allergy       15.0          85.0           25.0           75.0            20.0         80.0    17.5   82.5    12.5   87.5
  Sensitivity mention        42.5          55.0           35.0           65.0            37.5         62.5    42.5   57.5    22.5   77.5
  Sensitivity diagnosis      27.5          72.5           20.0           80.0            17.5         82.5    22.5   77.5    10.0   90.0
  Sensitivity treatment      22.5          77.5           12.5           87.5            22.5         77.5    5.0    95.0    0.0    100.0
  Efficacy for sensitivity   5.0           95.0           2.5            97.5            0.0          100.0   0.0    100.0   0.0    100.0
  Asthma mention             62.5          37.5           65.0           35.0            67.5         32.5    60.0   40.0    47.5   52.5
  Asthma diagnosis           2.5           97.5           5.0            95.0            5.0          95.0    0.0    100.0   5.0    95.0
  Asthma treatment           60.0          42.5           55.0           45.0            57.5         42.5    45.0   55.0    40.0   60.0
  Efficacy for asthma        7.5           92.5           22.5           77.5            10.0         90.0    10.0   90.0    12.5   87.5
  Mention or claim           Montreal      Ottawa         Toronto        Vancouver       Winnipeg                                   
  Yes                        No            Yes            No             Yes             No           Yes     No     Yes     No     
  Allergy mention            55.0          45.0           72.5           27.5            72.5         27.5    72.5   27.5    65.0   35.0
  Allergy diagnosis          17.5          82.5           22.5           77.5            30.0         70.0    25.0   75.0    25.0   75.0
  Allergy treatment          55.0          45.0           57.5           42.5            55.0         45.0    67.5   32.5    52.5   47.5
  Efficacy for allergy       12.5          87.5           20.0           80.0            15.0         85.0    32.5   67.5    10.0   90.0
  Sensitivity mention        22.5          77.5           50.0           50.0            40.0         60.0    50.0   50.0    32.5   67.5
  Sensitivity diagnosis      5.0           95.0           25.0           75.0            20.0         80.0    22.5   77.5    5.0    95.0
  Sensitivity treatment      5.0           95.0           15.0           85.0            20.0         80.0    12.5   87.5    5.0    95.0
  Efficacy for sensitivity   0.0           100.0          10.0           90.0            5.0          95.0    2.5    97.5    0.0    100.0
  Asthma mention             57.5          42.5           67.5           32.5            62.5         37.5    67.5   32.5    50.0   50.0
  Asthma diagnosis           0.0           100.0          0.0            100.0           2.5          97.5    5.0    95.0    0.0    100.0
  Asthma treatment           55.0          45.0           55.0           45.0            52.5         47.5    60.0   40.0    40.0   60.0
  Efficacy for asthma        5.0           95.0           17.5           82.5            17.5         82.5    15.0   85.0    12.5   87.5

###### 

Percentage of websites claiming at least one of diagnosis, treatment or efficacy for allergy/sensitivity or asthma, by search city

  City        Allergy or sensitivity   Asthma
  ----------- ------------------------ --------
  Vancouver   72.5                     62.5
  Calgary     67.5                     60.0
  Edmonton    65.0                     55.0
  Ottawa      65.0                     55.0
  Kitchener   62.5                     45.0
  Hamilton    60.0                     57.5
  Toronto     60.0                     52.5
  Winnipeg    57.5                     40.0
  Montreal    55.0                     55.0
  London      50.0                     40.0

Diagnosis claims were less frequent than treatment claims for allergy (25.25% and 56.25%, respectively) and asthma (2.5% and 52%), and were more frequent than treatment claims for sensitivity (17.5% and 12%). Efficacy claims were only possible where treatment claims already existed. As such, we can calculate that 32% of treatment claims for allergy were accompanied by additional explicit claims as to treatment efficacy; this was also true for 20.83% of sensitivity treatment claims and 25% of allergy treatment claims. Aside from these explicit claims of efficacy, one could logically conclude that advertising a treatment implies that the treatment is efficacious.

[Table 5](#BMJOPEN2016014028TB5){ref-type="table"} provides a sampling of the tests and treatments recommended for allergy, sensitivity and asthma on the clinic websites studied. Coders noted the presence of disclaimers on some clinic websites, which seemed to acknowledge the lack of scientific validity underlying the approaches advertised. For example: "Disclaimer: \[Bioenergetic Intolerance Elimination\] practitioners are not medical doctors and do not use medical diagnostic or treatment procedures. The services performed by BIE practitioners are at all times restricted to consultation on the subject of nutritional matters and the BIB modality \[...\] All services provided are done for experimental or educational purposes only and do not involve the diagnosing, curing, prognosticating, treatment or prescribing of remedies for the treatment of disease \[...\]" (thesageclinic.com).

###### 

Twenty-seven examples of tests and treatments advertised for allergy, sensitivity or asthma on Canadian CAM clinic websites

  ---------------------------------------------------- ------------------------------------------- --------------------------------------------
  Targeted condition indicated as follows: AL; AS; S                                               
  Chiropractic adjustment (AL, AS, S)                  Ionic foot bath detoxification (AL, S)      Electro acupuncture according to Voll (AL)
  Muscle response testing (AL, S)                      Intravenous hydrogen peroxide (AL, AS, S)   Bowen therapy (AL, AS)
  Acupuncture/acupressure (AL, AS, S)                  pH testing (AL, AS)                         Biofeedback analysis (AL, AS)
  Neuromuscular sensitivity testing (S)                Fish oil consumption (AL, S)                Ozone therapy (AL, S)
  Nutritional supplements (AL, AS, S)                  Electrodermal testing (AL, S)               Homeopathic remedies (AL, AS, S)
  Sublingual immunotherapy (AL, AS)                    Drinking broths regularly (AL)              Regular detoxification (AL, S)
  Subcutaneous immunotherapy (AL)                      Neural therapy (AL, AS)                     Probiotics (AL, AS)
  Immunoglobulin G testing (AL, S)                     Vitamin and mineral injection (AL, AS)      Adrenal extract (AL, AS)
  Immunoglobulin E testing (AL)                        Bioresonance therapy (AL, AS)               Intravenous vitamin C (AL)
  ---------------------------------------------------- ------------------------------------------- --------------------------------------------

AL,allergies; AS, asthma; CAM, complementary and alternative medicine; S, sensitivity.

Claims were presented with a variety of wording. Examples of claims of diagnosis include: "Dr. Muradov may use blood tests, food allergy testing, biofeedback analysis and physical exam to aid in diagnosis and treatment" (drericmuradov.com), "Assessment and Diagnostic Services: Food Allergy Testing" (850heal.com), and "In her daily practice, Jennifer diagnoses and treats all health condition \[sic\] from eczema and asthma to MS and cancer" (ottawanaturopathic.ca). Examples of claims of treatment include: "Common Conditions Treated: Allergies" (naturalmedicine.mb.ca), "We treat both childhood and adult asthma" (selecthealthcentre.ca), and "Naturopathic medicine can treat a wide variety of conditions including: allergies" (albertanaturopath.com). Examples of claims of efficacy include: "Acupuncture works for bronchial asthma" (capitalacupuncture.ca), "Research studies show that children receiving Chiropractic care have improved: allergies \[...\]" (campbellcc.com) and "When treating asthma naturally \[...\] \[i\]f you are not in a weakened state, a colon cleanse is very beneficial". (health-and-natural-healing.com). In addition, although it was outside the scope of study, we noted comments suggesting that accepted medical interventions cause allergies and asthma, for example, "Recent research has confirmed that antibiotics and vaccinations are a cause of increased allergies and asthma" (homeopathic-clinic-lipa.com).

Discussion {#s4}
==========

The results show that, overall, the majority of the CAM clinics studied claim they can either diagnose or treat both allergy/sensitivity and asthma. Indeed, it is reasonable to assume that the number of CAM providers actually administering such tests and treatments surpasses that which is advertised online, since some websites were very simple and did not expound significantly on services provided. These claims raise ethical issues, because evidence in support of many of the tests and treatments identified on the websites studied is lacking.[@R23] For example, food-specific IgG testing was commonly advertised, despite the fact that the Canadian Society of Allergy and Clinical Immunology has recommended not to use this test due to the absence of a body of research supporting it.[@R24] Live blood analysis, vega/electrodiagnostic testing, intravenous vitamin C, probiotics, homeopathic allergy remedies and several other tests and treatments offered all lack substantial scientific evidence of efficacy.[@R25] Some of the proposed treatments are so absurd that they lack even the most basic scientific plausibility, such as ionic foot bath detoxification. Very few of the tests and treatments offered are demonstrably clinically effective, and they include immunotherapy (effective in certain applications such as allergic rhinitis)[@R34] and IgE testing (useful in combination with a clinical evaluation, but not as sometimes used by CAM practitioners in combination with invalid IgG testing).[@R35] [@R36] Nevertheless, the presence of the term immunotherapy does not necessarily indicate scientifically legitimate or safe methods, as there are several unproven and potentially harmful forms of immunotherapy, including neutralisation, end point titration, etc.[@R37]

Perhaps most concerning is the fact that several proposed treatments for allergy, sensitivity or asthma are potentially harmful. These include intravenous hydrogen peroxide, spinal manipulation and possibly others.[@R38] [@R39] Furthermore, a negative effect of the use of invalid and inaccurate allergy testing is the likelihood that such testing will lead to alterations and exclusions in diets, which can subsequently result in malnutrition and other physiological problems.[@R24] These risks are especially serious for growing children whose diets may be controlled by concerned parents convinced by their CAM providers that invalid testing is accurate.[@R24] Paradoxically, and among young children particularly, prolonged unnecessary avoidance of certain foods can also increase the risk of developing true IgE-mediated food allergy.[@R40] [@R41]

Some of this testing and treatment could result in higher healthcare resource usage, whereby, for example, blood analysis laboratories must deal with requests from naturopaths to test for clinically irrelevant factors. This would be costly and could hinder public health programmes.[@R42] In these cases, financial exploitation is of the patient, as well as of the public health system and the taxpayer.

This study was not without limitations. First, the sample cannot be said to be entirely representative of major Canadian urban centres, because of the need to exclude Quebec City on the basis of the English search language. The extent of this English bias is significant but not measurable. Second, the approach of this study did not allow for more complex comparisons between jurisdictions, nor did it address related research questions, for example, an analysis of the extent to which advertising on clinic websites was targeted at different demographics. The popularity and regulation of these CAM disciplines vary between countries, so the results are not generalisable beyond Canada. Third, the search method excluded any text that was in image form, meaning that the presence of key words and claims may actually be higher than what was reported. Finally, it was impossible to measure how many individuals saw the advertisements and/or visited the clinics, and clinics were not assigned a relevance rank based on their location on the Google results page.

Conclusion {#s5}
==========

Increased regulation and government endorsement of CAM disciplines, such as the self-regulation of naturopaths in Ontario, British Columbia and Alberta, may have contributed to a growth in the perception of their legitimacy and efficacy as healthcare providers.[@R43] [@R44] Unfortunately, many of the interventions advertised by naturopaths, homeopaths, acupuncturists and chiropractors lack evidence of efficacy, as we found to be the case for allergy and asthma. In our view, the results speak to the need for a legal and/or policy response in order to prevent potential harm and financial exploitation. One strategy would be to increase the scope of advertising regulations and enforcement, and to explore the potential of applying evidence-based standards and restricting practitioners\' ability to offer unproven tests and treatments. In addition, since allergy and asthma disproportionately affect younger generations,[@R18] [@R22] policymakers should consider strategies that consider parents and guardians who may forego the public healthcare system in favour of using questionable CAM providers, potentially exposing minor children to harm.[@R45] Ultimately, further research is needed to create and implement a new legal framework that will curb the questionable claims made by some CAM practitioners.

The authors thank Carina Chiu, Nathaniel Brenneis, Sarah Denholm and Alessandro Marcon for their assistance in the data collection.

**Contributors:** TC and BM conceived the study, designed the methods and coordinated data collection. BM and TC wrote the first draft of the paper. SC contributed to the writing of the paper. All authors critically revised the manuscript and approved the final version.

**Funding:** The authors thank AllerGen NCE (the Allergy, Genes and Environment Network), a member of the Networks of Centres of Excellence Canada programme, as well as the Trudeau Foundation for funding this research.

**Competing interests:** None declared.

**Provenance and peer review:** Not commissioned; externally peer reviewed.

**Data sharing statement:** The Excel data set is available from corresponding author on request.
